CLAIMS 

\t is claimed is: 

A method for deteraiining an orientation of an object, the method comprising: 
jquiring an intensity image of the object; 
lerating at least a portion of a two-dimensional frequency response of the 
intensity image; 

repres^ting the at least a portion of a two-dimensional frequency response within 
equency space, the at least a portion of a frequency response providing 
*es arranged in a spatial-frequency pattern within the frequency 
spacdc and 

finding an ori^tation of the spatial-frequency pattern within the frequency space, 
thereby providing the orientation of the object. 

2. The method of claJm 1, wherein the intensity image is of a portion of the object. 

3. The method of claim 1, wherein generating further includes: 
generating at least a portion of a two-dimensional frequency response of the 

intensity image fty applying a frequency analysis tool to the intensity 
image. 

4. The method of claim 3, wh^in generating the at least a portion of a two- 
dimensional frequency respon^ of the intensity image includes: 

generating at least a portion of ^nagnitude of a two-dimensional discrete Fourier 
transform of the intensity i^age to provide the at least a portion of a two- 
dimensional frequency respoYise. 

5. The method of claim 4, wherein the tWis?-dimensional discrete Fourier transform 
includes a two-dimensional discrete fast Courier transform. 

6. The method of claim 3, wherein generating ihe at least a portion of a two- 
dimensional frequency response of the intensiw image includes: 

generating at least a portion of a two-dimensionsuvdiscrete cosine-transform of the 
intensity image to provide the at least a portipn of a two-dimensional 
frequency response, 
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The method of claim 3, wherein generating the at least a portion of a two- 
dimensional frequency response of the intensity image includes: 
.generating at least a portion of a two-dimensional discrete sine-transform of the 
\^ intensity image to provide the at least a portion of a two-dimensional 

\ frequency response. 
The niethod of claim 3, wherein generating the at least a portion of a two- 
dimensicynal frequency response of the intensity image includes: 
generatingVt least a portion of a two-dimensional z-transform of the intensity 
image^o provide the at least a portion of a two-dimensional frequency 
response^ 

The method of claim 1, wherein representing fiirther includes: 

representing the at least a portion of a two-dimensional frequency response as a 

logarithmically>scaled frequency response within the frequency space. 
The method of claim 1, ^herein the frequency space is a frequency image, and 
wherein representing the aNeast a portion of a two-dimensional frequency 
response further includes: \ 

scaling the at least a portion of 2i two-dimensional frequency response using a 
scaling fimction so as to enhance high frequency responses within the at 
least a portion of the two-dimensional frequency response to provide a 
scaled frequency response; ancl 

mapping the scale response by gray scalfe on the frequency image. 

The method of claim 1, wherein finding fiMher includes: 

applying an angle finding means to the frequency space to provide an angle of the 
spatial-frequency pattern. \ 

The method of claim 1, wherein finding fiirther iJw:ludes: 

identifying the spatial-frequency pattern within the^equency space; and 

finding the orientation of the spatial-frequency pattern. 
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The method of claim 1, wherein the at least a portion of a two-dimensional 
frequency response provides features forming a plurality of spatial-frequency 
aattems within the frequency space, and wherein finding further includes: 
finding the orientation of the plurality of spatial-frequency patterns. 
The method of claim 1, wherein the at least a portion of a two-dimensional 
frequem^ response provides features forming a plurality of spatial-frequency 
patterns A^hin the frequency space, and wherein finding further includes: 
identifying one dominant spatial-frequency pattern from among the plurality of 

spatial^equency patterns; and 
finding the orientiation of the dominant spatial-frequency pattern. 
The method of claim 14, wherein identifying further includes: 
identifying as the doininant spatial-frequency pattern one spatial-frequency 

pattern of the plurality of spatial-frequency patterns that includes a 

greatest number orlhe features. 
The method of claim 1, wherein the orientation is at a constant offset from the 
orientation of the spatial-frequracy pattern. 

The method of claim 16, wherein the constant offset substantially equals zero. 
The method of claim 16, wherein the orientation of the object is defined by an 
orientation angle of a feature on the C(bject. 

The method of claim 1, wherein the spVtial-frequency pattern includes a line, the 
line having a line angle, and wherein theV>rientation of the object is an object 
angle, the object angle having a constant onset from the line angle. 
The method of claim 19, wherein the object is a leaded object having leads, and 
wherein the orientation of the leaded object is\jefined by an orientation angle of 
one of the leads. 

The method of claim 19, wherein the object angle^substantially equals an 
orientation angle of a surface mount object from an^^s of the intensity image. 
The method of claim 1, further comprising: 
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inputting the orientation of the object into a subsequent image processing 
algorithm. 

ASmethod for determining an orientation of an object, the method comprising: 
acquiring an intensity image of the object; 

generating at least a portion of at least a two-dimensional frequency response of 
thesintensity image, frequencies within the at least a portion of at least a 
two-amiensional frequency response forming a spatial-frequency pattern; 

finding an orieWion of the spatial-frequency pattern, thereby providing the 
orientationspf the object. 

The method of clainTs23, wherein generating further includes: 

representing the at leasW)rtion of at least a two-dimensional frequency response 
within a frequencyvspace, features within the frequency space forming the 
spatial-frequency pattern. 

The method of claim 24, wherein the frequency space is a frequency image, and 

wherein representing the at least \ portion of at least a two-dimensional frequency 

response further includes: \ 

scaling the at least a portion of at least\a two-dimensional frequency response 

using a scaling function so as to Wiance high frequency responses within 
the at least a portion of the two-dimensional frequency response to provide 
a scaled frequency response; and \ 
mapping the scale response by gray scale on tnfe frequency image. 
The method of claim 23, wherein generating further includes: 
generating at least a portion of at least a two-dimensional frequency response of 
the intensity image by applying a frequency Malysis tool to the intensity 
image. \ 
The method of claim 26, wherein generating the at least a^rtion of at least a 
two-dimensional frequency response of the intensity image includes: 
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Sgenerating at least a portion of a magnitude of at least a two-dimensional discrete 
\ Fourier transform of the intensity image to provide the at least a portion of 

\ at least a two-dimensional frequency response. 
The method of claim 23, further comprising: 

acquiring^ plurality of intensity images of the object at different depths within 
the object; and 

generating a tW^ee-dimensional image containing a three-dimensional intensity 
representation of the object using the plurality of intensity images of the 
object; \ 

wherein generating the^at least a portion of at least a two-dimensional frequency 

response of the intensity image further includes: 
generating at least a portiorkof a three-dimensional frequency response by 

applying a frequency kialysis tool to the three-dimensional image. 
The method of claim 23, wherein the orientation of the object in the intensity 
image is at a constant offset fromihe orientation of the spatial-frequency pattern 
in the frequency space. \ 

The method of claim 29, wherein the orientation of the object is defined by an 
orientation angle of a feature on the object. 

The method of claim 23, wherein the spatisd-frequency pattern includes a line, the 
line having a line angle, and wherein the oriratation of the object is an object 
angle, the object angle having a constant offsersfrom the line angle. 
An apparatus for determining an orientation of arkobject within an intensity 
image, the apparatus comprising; \ 
frequency means adapted to generate at least a portioti of at least a two- 
dimensional frequency response of the intensitjNimage; 
a frequency space adapted to receive the at least a portionVof at least a two- 
dimensional frequency response, the at least a portira of a frequency 
response providing features arranged in a spatial-frequmcy pattern within 
the frequency space; and \ 
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imding means adapted to find an orientation of the spatial-frequency pattern 

within the fi^equency space, thereby providing the orientation of the object. 
The araaratus of claim 32, wherein the fi-equency means is further adapted to 
generateVt least a portion of at least a two-dimensional frequency response of the 
intensity image by applying a firequency analysis tool to the intensity image. 
The apparatukof claim 33, wherein the frequency means is further adapted to 
generate at leasts^ portion of a magnitude of at least a two-dimensional discrete 
Fourier transform\)f the intensity image to provide the at least a portion of at least 
a two-dimensional nequency response. 

The apparatus of clainiS32, wherein the frequency space is a fi^equency image, the 
apparatus further compriWg: 

scaling means, adapted to SMle the at least a portion of at least a two-dimensional 
fi-equency response onSthe fi-equency space using a scaling function so as 
to enhance high frequency responses within the at least a portion of the 
two-dimensional frequencV response and to provide a scaled frequency 
response; and \ 

mapping means, in cooperation with the scaling means, adapted to map the scaled 
frequency response by grey scaleNon the frequency image. 

The apparatus of claim 32, wherein the orientation of the object in the intensity 

image is at a constant offset from the orientaupn of the spatial-frequency pattern 

in the fi-equency space. \ 

The apparatus of claim 36, wherein the orientatioV of the object is defined by an 
orientation angle of a feature on the object. \ 

The apparatus of claim 32, wherein the spatial-frequeVy pattern includes a line, 
the line having a line angle, and wherein the orientationVf the object is an object 
angle, the object angle having a constant offset from the like angle. 
A method for fmding an orientation of an object, the methocrcomprising: 
acquiring an intensity image of the object; \ 
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appying a frequency analysis tool to the intensity image to produce at least a 
NDortion of a two-dimensional frequency response of the intensity image; 

representing the at least a portion of a two-dimensional frequency response within 
a frequency space, the at least a portion of a frequency response providing 
featurekarranged in spatial-frequency pattern within the frequency space; 
and \ 

determining an orientation of the spatial-frequency pattern to provide the 

orientation of me object. 
The method of claim 39Wherein applying the frequency analysis tool includes: 
generating at least a portiorkof a magnitude of a two-dimensional discrete Fourier 
transform of the intenW image to provide the at least a portion of a two- 
dimensional frequency response. 
The method of claim 39, wherein me frequency space is a frequency image, and 
wherein representing the at least a portion of a two-dimensional frequency 
response further includes: \ 

scaling the at least a portion of a two-dimmsional frequency response using a 
scaling function so as to enhance him frequency responses within the at 
least a portion of the two-dimensional frequency response to provide a 
scaled frequency response; and \ 
mapping the scale response by gray scale on the freauency image. 
The method of claim 39, wherein the orientation of tr^ object in the intensity 
image is at a constant offset from the orientation of theV)atial-frequency pattern 
in the frequency space. \ 
The method of claim 42, wherein the orientation of the object is defined by an 
orientation angle of a feature on the object. \ 
The method of claim 39, wherein the spatial-frequency pattern ir^ludes a line, the 
line having a line angle, and wherein the orientation of the object ikan object 
angle, the object angle having a constant offset from the line angle. \ 
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